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Iridium complexes have been extensively studied in the context of catalytic reactions that form 
or cleave C−H bonds [1]. The investigations pursuing mechanistic details of these reactions 
have frequently allowed the observation of iridium(III) hydride intermediates or resting states, 
but the possible evolution of these species within the catalytic cycles via higher or lower 
oxidation states often remains matter of discussion [2]. Aimed at contributing to this discussion, 
we investigated in further detail the previously reported intramolecular C−H activations on C2-
symmetric bis(oxazoline) ligands shown in the scheme, in which the target C−H bond was 
found to depend on the reaction conditions [3]. Our previous “a priori” rationalization of the 
processes suggested that such a selectivity divergence could result from the participation of 
different Ir(I) intermediates depending on the experiment: a three-coordinate species generated 
via the thermally induced reductive elimination of H2, or a four-coordinate η2-alkene complex 
when using ethylene as hydrogen acceptor.  
 
We present new experiments and calculations indicating that the η2-alkene intermediate is 
indeed a feasible alternative in the presence of ethylene, but discarding the participation of 
three-coordinated Ir(I) species in the thermally induced reaction. Instead, the results show that 
the actual dihydride precursor and its five-coordinate Ir(III) activation products are capable of 
undergoing facile C−H bond cleavage reactions that eventually lead to the thermodynamically 
preferred complex. Thereby, the presence or absence of ethylene drives the intramolecular C−H 
activation through Ir(I) or Ir(III) intermediates that bring about kinetic or thermodynamic 
selectivity, respectively.  
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